V. Core Elements

» HATCHERIES
Hatchery Management to Meet the Needs of Wild Fish

|. Current Situation: Where are we now?

Background

To understand why hatcheries are operated and managed as they are today, one must understand the
role hatcheries have played in the pagt, currently play and will play in the future. As the management
objectives have varied, so have hatchery practices. The two, athough different, cannot be thought of
separately. For example, practices which have been used to produce legal size trout for opening day,
which require over one year of rearing, have dways been very different from those used to rear fall
chinook, which are released after only 90 days of rearing. While the trout may have an average life
expectancy of only afew days after being released, the sddmon may live four or five years and travel
thousands of milesfrom its hatchery of origin. Different expectations for the product of a hatchery
require different hatchery practices.

Thelack of basic life higtory information and an understanding of the stock concept (e.g., adaptive
differences between stocks, homing behavior, the lack of understanding about carrying capacities,
rudimentary knowledge of fish behavior and poorly developed culturing practices), resulted in many of
the transplants failing; others had various levels of success. Those that were successful, no doubt hed
some negetive effects on any naturaly spawning populations exigting in the same habitat. During this
time, hatcheries were promoted as effective subgtitutes for naturd fish habitat, leading to complacent
attitudes about habitat conservation and large-scale habitat degradation.

As stientific knowledge expanded to include the stock concept and the values of biologica diversity, the
importance of wild salmonid stocks became more recognized and attention was focused on specific
hatchery practices (and related fish management objectives). The genetic changes that can result from
various hatchery practices and the value of local adaptation of stocks received increased attention. The
ecologica impacts of large-scale hatchery rel eases aso began to be understood. The effects of not
alowing samon above hatchery racks, which had aways been judtified on the basis of protecting the
hatchery population from disease, were questioned.

In genera, hatchery programs and the fish management objectives that guided them received increased
scrutiny. Overdl hedlth and reated fish production of the ecosystem became increasingly more
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important than congdering hatchery production done. Not to be forgotten however, was the dilemma
dtill faced by fishery managers B amgority of the traditional constituents demanded to use the resource
for consumption and, in fact, believe that was why the Department of Fish and Wildlife (WDFW)
exiged inthefirg place. Thisisafundamenta assumption of many citizens, dthough it is secondary to
the stewardship of the state=s natural resources. Whether people fish for steelhead, bass, walleye,
samon or trout, or whether they fish in fresh or sdtwater, the ability to catch and keep fish for
consumption is the basic reason many participate in their sport.

Summary of Recent Activities

One important indication of how the Statewide Strategy to Recover Samon will be implemented for
hatcheries to improve protection and recovery of wild stocks can be seen from recent actions already
taken to implement new policy directives. A sampling of these actions is summarized below:

1. WDFW is currently conducting a comprehensive evauation of the hatchery program. Three mgor
aress of statewide emphasis are to:

Manage hatcheriesin a manner that is consistent with wild salmon protection.

Release |ocations are being reviewed to increase access to hatchery fish by fishers while reducing
interbreeding with wild fish. Locations that have good water quality for rearing eggs and juveniles
are not necessarily good locations for adult broodstock recovery and harvest. Externd marking,
such as the remova of the adipose fin, will be used as atool to increase harvest and identify
interactions with wild fish.

Increase the survival and contribution of cultured fish to fisheries.

Wild broodstock development and stock recovery efforts have been expanded. Mass marking by
adipose fin remova is now being proposed for most hatchery chinook salmon to complement
ongoing stedhead and coho marking. Experimenta programs to return hatchery fish to Columbia
River locations largely isolated from wild fish have dlowed sdect areatermind fisheries, producing a
threefold increase in surviva and atenfold increase in fishery contribution.

Increase compatibility of operations with wild fish.

Excessve interbreeding of hatchery fish that stray and mix with wild fish can result from inedequate
harvest and poor homing to the release location. Negative ecologicd interactions a juvenile life
gtages can be lessened by rdeasing actively migrating smolts and Szing hatchery programs
appropriately for the amount of available habitat.

2. Statewide, Multi-regiond, Long-term or Programmatic Activities Many of the following activities
were cooperative with federa, state, tribal co-managers, and/or involved public citizen groups.
They indude:
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= Discontinued Department releases of hatchery origin coho fry into Puget Sound (Nooksack, South
Sound tributaries), Strait of Juan de Fuca and Washington Coadtd tributaries. These fish would
have competed with naturally produced Awild@fry in those streams. Some low-number fry plants
by co-op educationd groups continue.

= The success of mass marking of haichery steelhead in providing differentid harvest and facilitating
gpawning grounds stock assessment has led to mass marking of other species:

(2) Coho mass marking: Over 30 million brood 1997 Puget Sound, Coasta and Columbia
River hatchery coho have been mass marked. Instream assessments of marked fish on the
pawning grounds are being conducted, and Washington=sfirst selective ocean fishery on mass
marked hatchery coho was held in 1998, and sdective fisheries have been expanded in 1999.

(2) Chinook mass marking: WDFW, in cooperation with treaty tribes and the state of Oregon,
has implemented mass marking of Washington hatchery chinook. Thisaction will dlow
exploitation of marked hatchery fish while increasing protection to depleted natural populations,
and will dso provide atool for assessment of hatchery straying onto natura spawning grounds.

= Stock Rebuilding Plans completed or under development:

White River spring chinook

Skagit spring chinook

Y akima spring chinook

Dungeness chinook

Nooksack Watershed Plan for chinook

Green River chinook and coho

Lake Washington chinook and steelhead

Upper Columbia River chinook and steelhead

Snake River fdl chinook

Snake River spring chinook

Nisgudly fal chinook

Hood Cand/Strait of Juan de Fuca summer chum conservation (recovery) plan
Bull trout

Lower Columbia River Stedheed Initiative

Puget Sound chinook comprehensive hatcheries plans, to be applied toward NMFS ESA
compliance
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= YakimaFisheries Project has been ongoing for more than ten years. Focused on spring chinook
supplementation and species interaction, it will aso provide information about supplementation that
will be of vaue throughout the entire Columbia Basin.

»  Shifted rleases of some hatchery fal chinook to sites downstream from naturaly rearing fish to
minimize return of adult hatchery spawners into areas used by native chinook.

= Andyzed trendsin life history characterigtics of hatchery reared sdmonids over time. This
information was reported in AStock Characteristics of Hatchery-Reared salmonids at \Washington
Department of Fish and Wildlife Columbia River Hatcheries@Annua Report #H98-03.

= Conducted research on post-release residudism and migration speed of hatchery reared sdmonids
in the Elochoman River and Ringold Hatchery, and their related behavior to type of release. This
information isreported in AMitchell Act Hatcheries Evaluation: Annua Report H97-04.@

=  Adjusted the timing of release for Hood Cand hatchery chum salmon to avoid potertid ecologicd
interactions with wild summer chum salmon smolts.

= Eliminated direct catchable trout plants in the Quilcene and Hamma Hamma Rivers that may be
impacting wild stocks.

= Continued Dungeness River chinook samon rebuilding project. 1t includes an eight-year captive
broodstock program, identification and corrections of limiting habitat and/or harvest condraints as
well as a successful out-planting Srategy.

= With the Jamestown SKldlam Tribe, reduced coho yearling plants into the Dungeness River
because large annua coho surpluses could be impacting other critical sdmon stocksin the system.

Current Applicable Palicies
In addition to information provided in section I. B. of the harvest chapter, WDFW hatcheries must
follow some more specific guidance:

1. Additional Federal Requirements Relevant to Hatcheries

" U.S v. Washington
$ Hood Cana Production Plan 1985/89
$ Squaxin Idand Agreements (3)
Pre-1982 Fisheries Advisory Board Settlement
$ 1985 South Sound Fall Chinook Agreement
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. Mitigation Agreements
- Mitchdl Act
- TacomaPublic Utilities
- PacifiCorp
- Douglas County PUD
- Chédan County PUD
- Grant County PUD
- Clark County PUD
- Lower Snake River Compensation Plan (USFWS)
- James River Corporation
- LewisCounty PUD
- Puget Sound Energy (Baker Spawning Beaches)
- Sedtle City Light (Marblemount Improvements)
- Cowlitz County PUD
- Washington Water Power
- BPA - Lake Roosevet
- Quileute Agreements
- USFWS/NMFS ESA Operation Authority
- Puydlup Lands Settlement
- Adminigtering Aquaculture Disease Control Regulations

2. Sate Satutes Specific to Hatcheries and Artificial Production

RCW 75.08.010

The Department of Fish and Wildlife with the Department of Agriculture will develop regulaionswhich
provides for the ingpection and control of diseases and pests that may affect private aguaculture
products and wildstock fisheries. The Hatcheries Program has primary responsibility for implementing
and adminigtering private aguaculture disease control regulations.

RCW 75.08.285

The director of the Department of Fish and Wildlife may prohibit the introduction, transportation, or
trangplanting of fish, shdlfish, organisms, materid or equipment which in the director=s judgement may
transmit any disease or pests affecting fish or shdllfish. The Hatcheries Program has primary
responsibility for implementing and administering public fish disease control regulations.

RCW 75.08.230

V. 223
Statewide Strategy to Recover Salmon — Extinction is Not an Option
Hatchery Management to Meet the Needs of Wild Fish



Sales of SAmon and Eggs. Proceeds exceeding estimates in the budget approved may be dlocated as
unanticipated receipts. Allocations under this subsection shdl be made only for hatchery operations,
financed by sources other than state genera revenue.

RCW 75.08.255

The director of the Department of Fish and Wildlife may take or remove any species of fish or shdlfish
from the waters or beaches of the state. The director may sdll food fish or shdllfish caught or taken
during department test fishing operations. The director shdl not sdll inedible sdlmon for human
consumption. Edible sdmon and carcasses may be given to state ingtitutions, schools or economicaly
depressed people, sdlmon not fit for human consumption may be sold for other purposes. A portion of
surplus salmon sold from state hatcheries may be required to be processed and returned by the
purchaser to the state for distribution.

RCW 75.20.090
If afishway isimpracticd, fish hatchery or culturd facility may be provided in lieu. Thisisto
compensate for fish loss due to the construction of dams or other hydraulic projects.

RCW 77.12.440

The Department of Fish and Wildlife shdl establish, conduct, and maintain fish retoration and
management projects as outlined by the Federal Fish Restoration Act (64 Stat. 430; 16 U.S.C. Sec
777). The agency director shal comply with the act and related rules, adopted by the Secretary of the
Interior.

RCW 75.50.030

Samon enhancement plan. The Department of Fish and Wildlife shal develop a detailed sdmon
enhancement plan with proposed enhancement projects. Maximum opportunity for the public to
participate in the development of the sdmon enhancement plan shall be provided. Joint or cooperative
enhancement projects shdl be consdered for funding.

RCW 75.52.150

Cedar River spawning channel. The legidature hereby declares that the construction of the Cedar River
Sockeye Spawning Channd isin the best interest of the state of Washington. The policy committee will
continue its oversight until the policy committee concludes that the channd is meeting the production
gods.

RCW 75.08.420

State purchase of private sdmon. The Agency may purchase quality sdmon smoltsfor rdeaseinto
public watersif dl fish rearing facilities are operating a full capacity. Thisisto explore opportunitiesto
cooperaively produce more sdmon for the public fisheries without incurring additiona capita expenses.
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RCW 75.50.100

All revenue from the sde of sdmon carcasses and eggs that return to Regiona Fishery Enhancement
Group (RFEG) facilities shdl be deposited into the regiond fisheries enhancement account. This
revenue is to be used by the group which produced the surplus.

RCW 75.54
Recrestional Sdmon and Marine Fish Enhancement. The Hatcheries Program has primary
regpongibility for sdlmon enhancement activities.

3. Other Legal Requirements Relevant to Hatchery Operations

Federal — Endangered Species Act (Production/genetic standards)
Federa — Clean Water Act (Effluent Standards)

Federal — Occupationd Safety and Hedlth Act (Personnd safety)
Federa — Fair Labor Standards Act (Personnel/Safety/L abor)
State/County — SEPA and Shorelines permits

SR R ]

Thejoint State/Triba Wild Samonid Policy, and Washington Fish and Wildlife Commisson Additiona
Guidance to Agency Staff. (See section lll.)

II. Goal and Objectives: Where do we want to be?

Goal:

Protect, restore, and enhance the productivity, production, and diversity of wild sdmonids and their
ecosystems to sustain ceremonia, subsistence, commercial, and recrestiona fisheries, non-consumptive
fish benefits, and other related cultural and ecological vaues.

Objectives.
Hatcherieswill use stable, cogt-effective programs to provide sgnificant fishery benefits
Wild spawner escapement will be provided
Genetic diveraty will be conserved
Wild salmonid stocks will be maintained a levels that naturally sustain ecosystem processes

[11. Solutions: What is the route to Success?

Policy Guidance - Highlights of the Wild Samonid Policy (WSP)
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The blending of new scientific knowledge and traditiona assumptions about the use of fishery resources
has forced managers to examine and change both hatchery practices and management objectives.
Hatchery programs and the harvest management regimes which they support are being reviewed for
compatibility with naturaly sef-sustaining wild salmonid populations, as set forth in the WSP.
Successful programs will be expanded and others will be reformed based on a comprehensive hatchery
review that is currently underway. But, this effort is challenged by the continual loss of the habitat that
supports the naturaly spawning fish resource and an ever increasing human population

Whether the purpose of the hatchery is mitigation for lost habitat, a desire by usersto catch fish, or the
need to restore or save some stocks from extinction, statewide salmon and steelhead hatchery
production plans are now reviewed annualy by WDFW and the Tregty Tribes, the result of whichisa
document caled the Future Brood Document. This review process ensures there is generd agreement
among cooperating managers on the need for a specific program.

The Wild Sdmonid Policy isthe blueprint for ensuring fish populaion management (harvest and
hatcheries) and habitat management meet the needs of wild fish. Managers and biologists immediately
after its adoption by the Fish and Wildlife Commission began incorporating the guidance of the WSP
into daily management decisons._The Wild Salmonid Policy, and additional guidance to WDFW
staff, although not included in their full detail here, are fully incorporated in the Statewide
Salmon Recovery Strateqy by their reference here. The complete text of the WSP and Additional
Guidance to WDFW Saff can be found on the WDFW web .

The WSP is comprised of two documents. One contains policy provisions developed jointly with many
Western Washington Treaty Tribes. The second part is a complementary document that contains
additiona Department of Fish and Wildlife Commission policy guidance to WDFW gaff on deferred
issues to be resolved at the watershed leve throughout Washington. Although the Treety Tribes have
not formally "signed on,” the palicy is being integrated into the regular management forums with
individud tribes. Implementation at the locd watershed level with comanagers and locd governmentsis
the level where significant progress is being made, and thisisthe leve at which deferred issuesin the
Additional Guidance are being resolved.

Note: The Wild Samonid Policy adopted by the WDFW=s Fish and Wildlife Commisson contains not
only fish population management (harvest and hatcheries) policies, but aso includes habitat dements
essentia for salmon restoration.  The policies contained in the WSP were developed to work in concert
across the dements, i.e,, habitat, harvest, hatcheries and hydropower - Discussing those policies that
pertain directly to hatchery production does not imply that these actions aone can recover and maintain
healthy wild sdmonid populations.

Joint Palicies Relating to Hatcheriesand Artificial Production (identified by Policy Number)
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1. Framework for Implementation of joint policy for fish populations, escapement, harvest
management, and hatcheries. Thefishery and hatchery management principles that are stated in this
joint policy shdl be implemented by affected sgnatory triba parties and WDFW, who shdl consult with
its affected stakeholders, according to federa court processes including Puget Sound Management
Pan, Hoh v. Badridge plan, in the context of existing court ordered or gpproved planning processes
and other places where fisheries are cooperatively managed by WDFW and affected tribes utilizing
gpplicable law and best science.

2. Spawner Escapement Policy: Thewild populations or management units to which this spawner escapement
policy applieswill be defined on a comprehensive, Satewide, or regiond bas's, recognizing scientific
uncertainty, in accordance with policy statement #1. The partieswill review existing court orders, joint
agreements, and management plans to determine if modifications are necessary to meet the gods of this
plan. Within this context, sufficient escgpement of gppropriate naturaly spawning fish will be provided
to encourage loca adaptation and maximize long-term surplus production that sustains harvest, and to
provide for recreationa opportunities and ecologica benefits. Exceptionsto this generd policy may be
developed on aregiona bass through agreement of WDFW and affected Tribes to provide for
recovery and rebuilding of wild stocks or where natural productivity is low.

Hatchery Fish and Spawner Abundance: Where hatchery fish are cultured to augment the naturdly
produced population in a stream, spawning of hatchery origin adults beyond what is needed for
broodstock will be evauated through a case by case analysis of the effects on the naturaly spawning
stock characteristics. However, the god would be to develop harvest Srategies that optimize harvest
on the hatchery production and hatchery production strategies that are consistent with section 6 of this
Policy and protect naturaly spawning populations.

3. Conserving Genetic Diversity Policy: Genetic diversty within and among stocks will be
maintained or increased to encourage loca adaptation and sustain long-term productivity. Conditions
will be created that alow natura patterns of genetic diversity and loca adaptation to occur and evolve.

4. Ecological Interactions Policy: Wild samonid stocks will be maintained & levels that naturaly
sustain ecosystemn processes and diverse indigenous species and their habitats. Hedlthy populations of
other indigenous species will be maintained within levels that sustain or promote abundant wild sdmonid
populations and their habitats.

5. Cultured Production/Hatcheries Policy: Use programs of stable, cost-€effective artificid
production to provide sgnificant fishery benefits while having no sgnificant adverse impacts on the long-
term productivity of naturaly spawning sdmon and their ecosystems.
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6. Water Quality and Sediment Quality, Delivery and Transport Policy: Provide for water and
sediments of a qudity that will support productive, harvestable, wild sdmonid populations, unimpaired
by toxic or ddleterious effects of environmenta pollutants.

7. Fish Access and Passage Policy: Provide and maintain safe and timely pathwaysto al useable wild
sdmonid habitat in fresh and marine waters, for saimonids a dl life sages.

8. Continued Public Input and Science Upgrades: This policy reflects WDFW and Triba Parties=
consideration of the best science and public input that could be agreed to and incorporated at thistime,
WDFW and Triba governments believe that this Policy identifies important Fish Management and
Habitat parameters and frameworks that will lead to rebuilding of salmonid stocks. However, WDFW
and Tribd parties intend that this Policy be aliving document, to be updated with improved science asiit
is developed.

Summary of additional population management guidance

The Wild Sdmonid palicy is intended to adapt to new science and information over time, and WDFW
is committed to such review, including specific forums and workshops that could facilitate andyss of
gpecific policy elements. It is expected that, over time, the differences between the state and tribes=
joint policy and the Commission=s additiona policy guidance to WDFW gaff, will narrow based on
information gained through implementation of the policy and other eva uation, research and monitoring
activities.

In addition to thisjoint commitment to updating the policy with improved science, the additiond dtaff
guidance further recognizes the need to work through potentid policy differences with tribal and other
managers, as well as emphasizing the need to work closely with the public. The implementation of the
policy and additiona staff guidance clearly is expected to occur through thoughtful, collaborative
processes and not as aresult of unilateral approaches - in fact, much of the Additiond Guidance speaks
directly to the process of implementing, in specific watersheds and regions, additiona directives or
prescriptions relevant to particular Stuations. The current record of implementation activitiesindicates a
ggnificant measure of success in meeting this intent.

Following is a partid list of topics rlevant to hatcheries and population management covered in the
Additional Guidance.

1. Marking of al hatchery-origin fidt Encourages marking, prescribes marker, provides for
gpecific exemptions from this directive, and dlows for dternative marking means for pink, chum
and sockeye salmon.

2. Gene banking: Limits use of Agene banking@

3. Supplementation: Prescriptions for use of supplementation.
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4, Gene How: Provides limitations on proportion of naturally spawning population that is of
hatchery origin based on genetic smilarity between native fish and hatchery fish.

5. Resolving Conflicts Between and Within Species and Stocks. Prescribes priorities between and
among stocks and species based on origin.

Hatchery Tools, and Hatcheriesas Tools, in the Toolbox

1. Stock Restoration

The current programs for chinook restoration (Dungeness, White River, Nooksack, Tucannon, and
upper Columbia) as well as summer chum recovery in Hood Cana and pink sdmon recovery inthe
Strait of Juan de Fuca point to the continuing future of hatcheries to help rebuild wild populations.

These programs may include captive brood rearing for very critica stocks, or the more traditiond forms
of hatchery supplementation like taking eggs and planting ether fry or smolts from carefully collected
wild broodstock.

These hatchery efforts are dways intended to take place as part of alarger coordinated effort between
other agencies, tribes and loca governments/citizens. Those coordinated efforts can include such
activities as habitat protection or restoration projects, additiond fish harvest controls, and other culture
techniques. In the next two years, as many as 13 population groups of salmon and trout in Washington
likey will be listed as ether threatened or endangered by the Nationd Marine Fisheries Service
(NMFES) or U.S. Fish and Wildlife Service (USFWS) under the Endangered Species Act (ESA).

Given the present gatus of wild sdmonids and their habitats, it should be clear that the conservation role
of hatcheries likely will increase in the future.

2. Disease Control

Fish and egg transfers are becoming increasingly restricted to prevent disease tranamisson (Co-
Manager=s Disease Policy). Better rearing conditions and less reliance on antibiotics are now used to
control fish diseases. Preventing disease by improving rearing conditions (such as reducing density),
diets, and feeding practices is becoming more commonplace. These strategies help reduce the
operating costs needed for disease treatment and often increase survivd to adult, but they aso increase
the production cost per fish produced by requiring more ponds to grow the same number of juvenile
fish.

3. Genetic Issues

The vaue of wild fish as a genetic storehouse and the role of localy adapted populations are now better
understood by fish resource managers. Stock transfer guidelines and hatchery spawning guiddines were
developed by Washington Department of Fisheriesin the early 1980s. The spawning guidelines direct
fied gaff on operationd issues such as: using equa number of maes and femaes when spawning; taking
eggs from throughout the run rather than on only afew days, and utilizing methods of fertilization thet
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help preserve as much genetic variation as possible in hatchery brood stocks. The stock transfer
guiddines help preserve the diversity and fitness of exigting stocks by limiting transfers of non-local
hatchery dtrains. Genetic risk assessment methods are currently being developed and refined as
scientific knowledge advances.

4. Ecological Interactions

Minimizing the competition between hatchery and wild fish is beneficid to both. The planting of fish at
some hatcheriesis now delayed in order to prevent overlap with the out-migration of loca native
populations. Most often thisis done at hatcheries that produce coho and steelhead on streams that have
naturaly producing steelhead, pink or chum samon. This helps prevent predation on pink, chum and
seedhead fry. Studies are now in progress to better understand interactions and behaviora differences
between fish of the same species produced in a hatchery and in the wild (critical for addressng ESA
ISSUES).

Returning hatchery sdlmon carcasses to the stream to provide nutrients is an example of how scientific
research has pointed hatcheries in adifferent direction. Thisides, long supported by theory, recently
has been supported by scientific research. In Washington, ten pilot projects were sarted in 1996. The
future will include more of these projects as hatcheries become more a part of the natura cycle of
aqudic life in the Northwest. In asense, wild and hatchery fish themsalves will increasingly be viewed
asanintegra habitat component.

5. Fishery Enhancement

New tools are being developed and implemented to make programs designed to produced hatchery fish
for harvest more competible with protecting wild populations. For example, the marking of dl hatchery
fish s0 they can be visudly identified by fishers. Managers then can require fishers to rlease wild fish,
while permitting retention of hatchery fish that are intended for harvest. In thisway wild and hatchery
fish may be harvested a different rates, based on their differing levels of alowable harvest. Use of
gerilized hatchery fish to support fisheries and prevent interbreeding with wild fish isaso being
evaduated. Itisdear that maintaining fisheries for coho, chinook samon, and stedhead (especidly in
marine areas) will depend on our &bility to sdectively harvest hatchery-origin fish.

6. Public Outreach

The public has dways shown an insatiable thirst and keen interest in Washingtor=s fish and watershed
resources by placing ahigh vaue on knowledge and information. Hatcheries have and will continue to
play avitd role as a place where citizens can become educated and involved with the fish resource.
Volunteer groups often acquire fish, fish food and advice from locd hatcheries (123 groups currently do
S0 how). Thousands of school children get to touch their first sdmon by visiting loca hatcheries or by
being involved in classroom incubation projects (over 300 exist throughout the State). Because
hatcheries are located across the state and usudly in remote aress, they often serve as important contact
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pointswith the public. In thisrole, hatcherieswill increasingly serve as places for sharing information
regarding natura resources and conservation efforts.

7. Accountability Issues

Whether in astock restoration role or fishery utilization context, it isimportant to know the extent to
which hatchery resources are being effectively managed. Making WDFW and the tribes more
accountable for their hatchery production, asin making al government programs more accountable, has
been an area of emphagisin the recent past. By reviewing and refining specific management objectives
and the hatchery production that supports them, accountability is more clearly defined. Asnew
scentific techniques are developed, it has/will become possible to identify hatchery fish when
encountered in the wild (e.g., mass marking/tagging machine and genetic analyss).

Mass marking of hatchery steelhead (via the adipose fin clip) has been occurring for aimost 10 years.
Mass marking of hatchery coho and chinook salmon, recently required by the Washington State
Legidature, will reedily dlow field identification of hatchery fish. Information generated by mass
marking/tagging can be used to more accurately estimate the number of adults (and thereby the
benefit/cogt of those adults) produced by our hatcheries.

Mass marking hatchery fish aso alows managers to monitor the straying of hatchery fish and their
potentid interbreeding with wild fish. The high harvest rates on hatchery fish can hep minimize the
number of hatchery strays and marked fish can dso be removed from populations at fish weirs before

spawning.

Continued Implementation Activitiesand Timédines:

Continuing implementation actions to improve hatchery operations and competibility with wild stocks
can be viewed in short-term and long-term timeframes. The longer term actions are those that require
improvements to facilities or other capitd investments, while the shorter-term efforts reflect those
changesthat can and will be made immediatdly as indicated through a variety of program reviews,
recovery planning and risk assessment.

1. Short-Term: Severa short and long-term (continuing) activities will contribute to changes in hatchery
practices and programs, for example: The comprehensve programmatic review of al hatchery
programs, research aimed at refining practices that reduce ecologicd interaction with wild fish;
comprehensive harvest management planning activities such as regiona /watershed planning exercises
and revison to saeftriba management plans; review of dl hatchery activities, including supplementation
and hatchery-aided stock recovery programs, concurrent with ESA authorization. Continuation and
expangon of mass marking of hatchery fish will provide amgor tool with which to evauate the
ecologica effects of hatchery fish on wild fish, aswedl asto provide a directed sdective-harvest
opportunity on marked hatchery fish.
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Long-Term: Various planning and review efforts will identify hatchery implementation actions
that require sgnificant capital investment. Examples of such actions would be congtruction of lower
tributary release, acclimation and adult return Sites that could be used to minimize interbreeding of
hatchery and wild fish. Modifications to weirs or trgpping facilities to dlow sorting of hatchery and wild
fish would be another example, as would be retrofitting existing hatchery facilities to accomplish
objectives such as better support stock rebuilding efforts, improve brood stock management and
improve homing. These longer-term activities will be identified and prioritized according to opportunity
and risk, with a schedule developed for various regions and watersheds over the next two years. It
should be redigtic to expect that these kinds of changes could be completely implemented over a5 to
10-year period once funding sources are identified.

V. Monitoring and Adaptive Management: Are we making progress?

A critical component of adaptive hatchery management is effective monitoring and evauation. For a
more detailed discussion of how monitoring and evauation isintegraly tied to adaptive management and
risk assessment, refer to part V of the Statewide Salmon Strategy. WDFW must monitor and evauate
the influences of hatchery operations on ESA listed and naturaly-produced fish to ensure either no
jeopardy or positive benefits occur to the populations. There is an expectation that an enhanced leve of
information is necessary to ensure compatibility of hatcheries with wild sdmonid populations.

Monitoring and evauation of hatcheries are comprised of three primary objective categories.
Implementation, Strategy Effectiveness, and Vdidation. Implementation addresses the extent to which
actions have been taken as planned. Strategy Effectiveness addresses how well the actions undertaken
are effective in meeting explicit objectives or criteria. Vdidation involves examining the gppropriateness
of assumptions critical to the strategy itself. This objective is usudly associated with research efforts
focused on key priority questions linking relationships between strategy components and fish
populations, or linking changesin habitat parameters and fish populations. It is usudly the best approach
to use to assess cause and effect relationships.

The hatchery programmeatic review will address many aspects of WDFW=sfish culture operations.
The key components related to hatchery monitoring and evauation are to: 1) identify the need and
appropriateness for each fish culture activity; 2) evaluate genetic and ecological impacts to wild stocks
through a thorough risk evauation process; and 3) provide the ability to track recovery and hedlth of
wild stocks. The primary method to accomplish these componentsis the ability to identify hatchery
origin fish. These tasks need to be coordinated with habitat monitoring locations and activities.

Monitoring | mplementation
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Implementation progress can be monitored by comparing future actions with management changes
outlined in the programmeatic review. Additiond ways include comparing future actions with goecies
plans, specific recovery plans, and the future brood document. Species plans and specific recovery
plans arein various states of development, but the future brood document is devel oped annualy. Other
documents detailing WDFW hatchery operations are the Hatchery Operation Plans and Performance
summaries, which are published periodicaly.

For recovery programs, implementation progress woud congst of beginning recovery actionsin atimey
manner, adhering to the size of the project as designed (for example, taking the appropriate number of
€ggs), and gradudly ending the project as recovery occurs. For production programs, implementation
progress would consst of creeting and following the time lines for determining competition and other
negative interactions with wild stocks, and ensuring progress to identify al hatchery fish, especidly the
expanded mass marking of coho and chinook.

Strategy Effectiveness

This monitoring category focuses on how well specific conservation and production programs achieve
their intended results. In many cases, results will be assessed a more immediate response levels or
scales that ultimately determine success at not impacting long-term productivity or fitness of wild stocks.
Three main areas to focus on include identification of hatchery fish, genetic interactions, and ecologica
interactions.

1. Identify hatchery origin salmonids in marine areas, freshwater, and fisheries.

The abundance of wild saimonids in many areas remains unknown because the presence and number of
commingled hatchery fish cannot be determined. This Amasking@of wild stock abundanceis
problematic because the effectiveness of recovery actions, responses to operation and management
changes, and even the need for hatchery recovery programs can be obscured. In some forums such as
ESA, the inability to verify (lack of direct evidence) the origin of saimonids on the spawning grounds has
lead to the presumption that fish are of hatchery origin or the progeny of hatchery fish which spawned in
the wild.

The presence of hatchery adults in freshwater and the magnitude of hatchery releases have been enough
to cause NMFS to postulate that wild stocks could be much less abundant than measuresindicate in
some aress. The gate has contributed to this perception through its management and proliferation of
smdl enhancement projects.

The preponderance of mixed stock origin and composite production in the Salmon and Steelhead Stock
Inventory (SASS!) is one important example of why there is concern about the uncertainty of true status
of wild populations due to the contribution of hatchery-origin spawners. SASSI had a mixture of stock
status designations where the ratio of hatchery and wild fish were unknown. The risk assessment
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gpproach being developed in species and recovery plans has to be based on the ability to identify
hatchery and wild fish in naturd spawning habitat to be effective.

Another key evauation need is determining whether or not specific hatchery programs are necessary.
In some cases harvest data indicate large numbers of hatchery fish are released without meaningful
contributions to fisheries. An unknown component of this result is the amount of unreported by-catch
and under reporting of landed catch due to non-compliance with landing laws. More often, the
effectiveness of the hatchery operation is unknown because hatchery returns cannot be differentiated
fromwild fish. This can lead to unfounded claims of success or failure of hatcheries without
ubgtantiated informetion.

Thereisaneed to evauate the current natural production prior to initiating recovery actions, especidly
in areas and for species that are not easily assayed for population abundance. Thisis especidly true
with turbid, glacier fed streams; with species such as coho samon that tend to Adisappear @into a
watershed; and for other sdmonids that do not die after spawning. The past existence of Ahatchery
harvest management zones@for one or more anadromous species throughout various parts of the Sate
has led to a perception that an insufficient number of naturally spawning wild adults returned to
adequately seed available habitat. Subsequent attempts to mitigate for assumed over-harvest often
occurred without any assessment of existing natural populations.

In addition, habitat problems including the increase in flood events; popularized the stocking of hatchery
fry and smalts (often mis-referred to as supplementation), and the use of egg incubation devicesto
increase egg-to-fry surviva. Many effortsto increase natura production have been initiated without
determining the abundance of wild fish without evauation as to their effectiveness or impact on the
natural populations. Such efforts will be criticaly reviewed and modified or discontinued through
implementation of the Wild Salmonid Policy.

2. Genetic interactions

Evauaing and monitoring genetic interactions involves identifying changes to within and among stock
genetic diversty that can occur through interbreeding and reduced population Szes. Genetic tools have
proven to be very useful in understanding the historical genetic population structure of sdlmonids and
a0 the effects of past fish management practices. Genetic technology continuesto improve and is
dlowing further ingghtsinto the interactions of wild and hatchery saimonids,

In addition to molecular measures of genetic variation, quantitetive genetic characteristics and heritable
life history traits are dso important to document. Characterigtic traits such as spawning time, size, and
age structure have developed in stocks because those individua s that were successful at completing
their life cycle passed thelr characterigtics to progeny in subsequent generations. Some hatchery
programs need the hatchery fish to be smilar to nearby wild stocks, especidly if the hatchery fish are
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part of arebuilding program and are expected to be successful a spawning naturaly. In some cases
objectives are harvest oriented with a desire to minimize interactions with hatchery fish. Being able
eva uate the outcomes of each type of program is an important part of genetic monitoring and
evauation. In both cases the monitoring objective is to measure whether exchange in genetic
characterigtics and performance of wild fish is being impacted.

3. Ecological interactions

Evauating and monitoring ecologicd interactions involving hatchery saimonids has come under increased
scrutiny during the past decade. Ecologica risks may extend to many species whereas genetic risks
typicaly extend to only individuas of the same species or hybridization with a closdly related species.
The god for ecologica monitoring and evauation is to sdect management and research actions that are
contingent upon ecological risk tolerance levels.

Ecologicd interaction risk assessment requires five tasks. 1) determine non-target taxa objectives
including taxa of concern, status of taxa of concern, and determining the acceptable impact leve; 2)
determine or hypothesize spatid-tempora overlap of target taxa with taxa of concern at various life
stages including overlap between released salmonids and returning hatchery adults; 3) determine or
hypothesize ecological interactions that might occur and the likely magnitude of those interactions
(strong, weak); 4) assess ecologicd risk by weighing the positive and negative interactions that might
occur; and 5) determine the scientific uncertainty of the overal assessment.

Specific types of interactions can be classfied as beneficid or negative. Beneficia ecologica
interactions include nutrient enrichment, and, prey and predator svamping. Negative interactions
include competition for resources that would be used by wild fish in the aosence of hatchery sdmonids,
direct predation or through increasing the abundance and awareness of predators, behaviora anomalies,
pathogenic interactions, and nutrient mining by remova of carcasses into the hatchery for broodstock.

4. Tracking recovery

Effective monitoring and evauation must track performance in rdation to meeting agod. Defining the
gpecific performance measures to monitor and evauate is one of the fundamenta principles of the
statewide recovery plan. Increased loca adaptation through areduction in the levels of hatchery fish
breeding in the wild, a decreased reliance of supplementation and hatchery-assisted stock recovery
programs, and lessening negative interactions are al ultimate objectives of wild salmonid recovery. One
important monitoring approach will be to track the progress of meeting desired objectives through
SASSI. Progress would be to increase the number and distribution of wild production types and
reduce the number of non-native and mixed origin socksin each ESU. Biologica data such asthe
abundance and overlap of hatchery origin fish on the spawning grounds, and genetic measures of stock
diversty and relatedness of hatchery and naturally spawning populations will be used to improve the
information used to arrive at the SASS| classfications. In addition, the decline of risks and hazards
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identified in the artificia production components of recovery and comprehensive management plans are
specific measurable criteriathat will be used to track rate of progress and level of recovery.

Validation

The adaptive management process requires learning from past results. Understanding whether or not
the observed changes and outcomes were produced by the specific management actions that were
taken require validation monitoring. Defined studies using the scientific method coupled with the
appropriate statistical design and testing need to be used to differentiate between random outcomes and
those produced intentiondly. An example of the need for thistype of evauation isto determineif the
recovery actions are responsible for an increased abundance, if it isjust the result of increased ocean
surviva, or both. Other mgor monitoring areas include examining the reproductive success of adults
produced through recovery programs and determining if modified release and adult capture efforts
reduce wild and hatchery overlap.

Default Actions

Specific implementation actions for each hatchery operation will be developed as part of the
programmatic hatcheries review. Reformsto hatchery operations such as moving release locations
away from naturd production areas, modifying rearing and adult attraction water to improve homing,
and changes to production levels will occur when hatchery production has impacted wild stocks
negatively through genetic interactions, ecologica interaction or excessve harvest. The species and
stocks cultured at afacility may be changed.

Asadefault, hatchery closures will occur when negative impacts cannot be corrected or where there is
inadequate funding for necessary modifications. In addition, hatcheries will be reprogrammed or
discontinued where the contribution to fisheries is poor and uneconomica. Thetime lines and funding
requirements for the various implementation strategies will be outlined in specific reviews and recovery
plans.

If wild stocks cannot be maintained at hedlthy levels, the use of hatcheries to mitigate for habitat
destruction will have to be grestly reduced unless mitigation production levels are restructured to meet
specific population rebuilding needs under aformal supplementation or gene pool preservation program.
Supplementation programs intended to increase the natura spawning population will be programmed
for alimited time and will be part of alarger program to restore the habitat to aleve that will dlow the
natural population to become saf sugtaining. Conversion of supplementation programs to harvest
production hatcheries will be opposed unless they are compatible with the recovered wild stock.

ESA Compliance Strategy
Hatchery releases from state and tribd facilities likely will occur under some form of ESA incidenta take
permits or take alowances under section 4(d) rule for alarge share of the state (Columbia River, Puget
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Sound and portions of the coast) beginning in 1999. Thiswill require rigorous program reviews, risk
assessments and changes to hatchery programs that will be specifically outlined in take gpplications or
sections of recovery plans. In addition specific monitoring provisons will be required under these take
provisons. Recovery planswill identify different phases of actions that will be taken over time
according to risk of inaction and implementation cogts.
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